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Re: Review of Food Web Model Memorandum 1: Objectives, Conceptial Model, and
Selection of Food Web Model; Lower Duwamish Waterway Superfund site; 3eattles,
Washington '

" Dhzar Mike-

EPA and Ecology have reviewed the Lower Duwamish Waterway Group'a Food Web
Model Memorandum 1: Objectives, Conceptual Model, and Selertion of Food Wek
Model, dated September 8, 2005, Onr comments, which incorporate consideration of
comments by the National Oceanic and Atrnospheric Admintstration and the Duwamish
River Cleanup Coalition, @t enclosed. NOAA and DROCCs comumients are being senl
undler separate cover.

We are looking forward to meseting with you en October 18, 2005 to discuss these
comments. Feel free to call me at (206} 553-2140 if you have any questions about our
cEmunents.

Sinceraly,

v e——

Allison Hiltner
Superfumd Site Manager

ool Rick Huey, Etology thard copy)
{electronic copies only):
Jenmic Goldberg, City of Seattle
- Jeft Stern, King County
Bkip Feox, Boeing Company
Doug Hotchkiss, Port of Seatile
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EFA xnd Ecology Commeats on Food Web Modde] Memorandum 1: Objectives,
Conceptual Model, and Selection of Food Web Moded, daied Sepiember 9, 200%
Oetober T, TA0S

Thank you for good objectives statements and Tableg 5-1 and 5-2 to belp us fame our sel of

igues for the wpeoiming mecting. Comments provided below are divided in to three parts:

1. A general list of questions/comments we would ke to discuss al owr Oclober 18, 2005
meciing.

2. A more specifie st of commentwiquestiona baged on review of the technical memorandum.
These comments include ilems te be discussed at our October 18, 2005 meeting, and
mggfsnﬂns for clearer lanpuage to describe the food web modct I_'FWM} when it i3 presented
in the Phaze 2 Bl report.

3. Wc have also previded the list of the questions we poacd to King County for the waler

_ quality data portion of our meeting

{renernl questioniy'e omatnts to be discusped nurlllﬂﬁ'll!r:

1. Congerns 2boyt suificieney of waler guality dgtg. We appreciate thal King County is coming
1o Uz ecting bo discuss their past and futeee water quality sampling. 'We remain concerned
that exigting Dusarnish water quality data may be insufficient for the FWH, [f more data
are needed, 8 sampling program to meet the needs of the FWM would have to start night
away in order to provide data within ibe project schedule.

3. Ploase describe the comprehensiveness of the datasct other than sediment and tssuc
data — i e water poncentrations, water and sediment parameters {DOC, POC, TOC).
Ther= are only lirnited data for water and these do not cover things like seasonality,
annual variahility, non-resuspension flux, cte.

b Please explain what spattal scale will be used for water column data

c. We are concemed that non-resuspension flux from sediment {Thibodeanx amd
Bierman 2003 may be more important than fluxes from sediment resuspension. The
vonseptual model (Figure 3-13 should include this progess. Please note that this
pathway was discussed at the last LDWG FWM meeting (April 27, 2005) with Todd
Bridges. Todd discusged the sipnificant impact of non-resispension flux oa the
Hud=on River modeling.

d. Please explain how water column data will B¢ estimated in medel runs for future
remediation seenarios. Are you assunmeng thal water column PCB concentrations can
be cstimated from sediment? [Fse, how will this be done?. [Enot, what is the source
for water column data in the future scenario?

' a3 are addressed. We have agreed that revisions to this and
suhsaqm ﬂ:-ud wch mu:l:l memios will not occur until the final docurnent is produded. We
would like to diseuss a mechanism to address comments ag they are generated fa improve the
process as we go borward.

3. Eatly discussion qeeded. Early discussion of model paremeters is needed because the
agencies gt this point do not have enough information 1o determine whether the mode] will



mect the obiectives stated in the memorandum. [t is important to start a dialogue on several
izsues as 3000 as possible, for example:

b.

Pleasa supply the list of input parameters, values, and agsumptions io deliverable 2 so
we can start discussions on these sponer than deliverable 3.

Table 5-1 - Clarify how you will calculate the gite-specific input parameters
(particularty for chemical concentrations in sediment, and POC, DOC in water, ete. Is
the intenl o nae means, 95h UCL3, cte.?),

Orver what scale(s} does LDWG intend i apply the model? What type and amount of
location-specific data would be sufficient? How will that be determined/evaluated?
What degree of model uncertainty is acceptable in making decisions?

Pleasc provide a more substanlial explanstion of why the underying equatioms and
assumplions of the Amat and Gobas model are expected to provide a reasanable
estimate across the mnge of expected tissue RGBS and sédiment concentrations in the
LW The memo simply states that this is the case without a supporting rationale.

W1l'l tlwmn-del I:e usﬂd to Hhmtchuw Il:lll,t 1t will take tissues to reach risk-based
goals after sediment remediztion?
Will the model be able ta owtpat the tesully in both mass and concenration units?

%. Effect of scdiment disturbance. Sincc there is oo plan at this zive {1 {ink the FWM to a
sedimant transpoct miodel, tete should be a discussion of how sediment disnrbance through
prop wash, scour, a0d alher hionan ahd natoral scthivities would affect the conditions being
modelod. (Perhaps it the uncertainty section of the FWM discussion).

5. Stakehnlder concerns. DRCC’ sﬁmmnemlettﬂpmﬁdmagmﬂ pwide ta issues we should be
prepared to discuss at the stakeholder meeting, including:

A reminder of the RCCs selecled for the ERA, amd why the:.r were selectad

+ - Why ealmon and cther non-resident species are not included m e FWM.

Why the FAM ortits binds and other higher-order roceptors, and how risks (o these
recepiors will be addreszad.

Spatal scale to be used in the FWM.

How sediment distuhance affecls the ability to predict tissue concentrations.

How juvenile salmon data will be uped in the FWM,

Why clams arc being modeled using 2 BSAF rather than 2 FwhL

Why bound chemicals, bacteria, and fungi are not included in the dictary uptaice of
demersal fish.



List of specific comntenim/questions based on review of the technical memorandum
{Including suggestions for revislops for the WM zection of the RI report)

1.

.

Pape 1, Section 1.0, Introductisa, 2™ paragraph: Pleesc discuss at our 10+13 mesting what
the next two memoranda will cover. Tt eppears that two of the three elements described in
the first sentence (rationale for selection and medeling approach (concepmal?) are included
in this first memg. What then will be presented in the se¢ond memao?

Page 2, Figpure 2-1: How will performance of the model be evzhuated? For cxample on

page 9, Scction 4.1; “Mdodef can be wied o predics chemical concenirahions i sy ar

sediment with the depree of accuracy necexsdry ta toke RIFFS decisions.™ How will this
degree of aecuracy be determingd?

Fage 3, Section 2.0, Uses and Objectives of the WM. Tnhnmnﬁﬂtmtmﬂlﬁl"h
terminology, please say the FS includes an analysis of remedial {or cleanup) alternatives, not
remedial degigns,

Page 4, Section 3.2, Species to be madeled, 1™ paragraph: The distinction being made kexe
and in subsequent paragraphs ré: targel species and noa-target species is confusing, The first
paragraph in this section indicates that sole, 3culpin, perch, and crab are either ROCs or key
prty specics Tor other ROCs. Does that mein the benithic invertebrates aren’t a key prey
apecies for ROCs? We can cortainly understand how phytoplanktor and zooplankton weauld

fall under non-dkey prey gpecies but we do aot understand (nor agree with) (hat classification
for benthic inverts.

Page 4, Table 3-1:
s Clarify how porwater input ecmcenteations will be derived,
«  Will juvenile zalmon be included as a small prey species? Why or why not?

Page 5, Section 3.2, Specles to be modeled, 2 paragraph: 1|n'«’l]] phytoplanktan be
included 2s a prey item for small prey fish (as indicated in the 3™ sentence)? This is not
r=fiecled in Flﬂ'.url: -2,

Pape %, Section 32, Speciss to be modeled, 4th parspraph: This parapgraph iz coafusing
since it scoms to imply that clams will not be a pant of the food web model. Clams have a
dual role a5 8 key prey item for humans in thee HHRA and for & wildlife ROC {zandpiper) in
the ERA, and as a component of the benthic market basket, Please clarify whether you are
=2ying in the second sentence is that clam Hizsue concentrations for use in (ke EHEA and the
ERA will be modeled using 2a BSAF. Although they will not be modeled on theirown inthe
FWM, clams will stil] be conslderad a3 a componenl ¢f the modelad benthic invertebmate
“hox™ in the FWh. _

Page 6, Seerlon 3.3, Tabk 3-2: The infotmation provided in this 1zble is difficelt for the
uninttiated to understand. The following sugpestions are designed to make the information in
this table more transparent for the reviewing public. Please provide 2 reason why

3



0.

11.

12.

phytoplankion and suspended detritus are lumped in the simplified conpephoal model {e.g.,
no LEAW -specific data for suspended deiritus? ). Clanify that the reazon for hunping '
epibenthic and infaunat invertcbrates under “benthic invertebrates™ is that the samples

analyzad from the LDW combined the twd (00 you, could use the temn "market baskef henthis

invertebrates™). For sediments, suggest meviging the rcason to be that “Analysiz of LDW
scdiment samples did nol distinguish between the sediment matrix and small organisms
living it the zediment™. Samples were screened 1o remave Large o ganismos.

Page &, Tahbe 3-2:

+ Explain how you will evaluaie the influenice of the :smphun that LD'W fish consume
infaunzl and epibemthic inverbebrates equally.

» Clarify why the litersture values for phytoplankton inchule all particles <236 un but do
not include zooplankton m phytoplankton

+ The distinction bebwoen "water column water™ and “bottom wata” nocds to be made
clear. WNote in Amat & Gobas 2004, Table 1 - bottom waler is not @ parameter.

Page 7, Section 332, Aqueous upiake pathways, 1% parapraph: The last sentence should
be chanped to read, *The frecly dissolved portion is the fraction assurned to be most
bioavailable for aguenus uptake via diffusion (refs). Note that Amot & Gobas use the tetm
“froely dissalved” rather than “truly dissolved™, Suggest keeping the temuinalogy consistent.

Page B, Section 3.3.2, Aqueons uptake pathways, 1* incomplete paragraph at top of
page: Move the third complete sentence oo this page ("'Organisms that live salely in bortom
water or on the sediments.. ™) to follow the sl complete sentence on this page
("“Benthopelagic and demersal fish and some epibenthic. ") to creals a more ln:rp:al

progression.

Fagt 3, Sectlom 3,32, Aqueous uplake pathways, 15t complete paragraph: The overall
messape and details of this paragraph are confusing. The 4th sentence needs revision o
address the following queations:

»  Clarify which cupirical relativaships heve been established and whether with porowater

andor bottotn water.

« [ EqP porewater concentrations of 2 tcontammant are b0 be cetimated using organic
carbon normalized concentrations of chemicals in sediment and Koca, how will
nonresuspension fiux be accounted foc?

» 'What's the role of the Kow and concentrations of POC and DM mentioned in this
zentence?

»  Which relatinnships are uncertain {3z discusced in the 2nd 1o Jast sentence)?

If the simplified food web models proposed will oot indludt bottom water 45 a compartment

{as is the casc with the Amot and Gobea 2003 model}, then why does the lagt sentenee of the

paragraph indicate that “specified factions” of the water column amd porewater going to be

used by represent botiom water in the FWAY

. Page 9, Section 4.1.1.1, Empirical model description: In the fiture, this type of discussion

should deserihe in more detail the approach and data manipulations, e.g., What sediment data
4



4,

15.

wiere used in the interpotations and how were the interpolations conducted? How was the
954 UCL compubted? Were any s&diment o tigsue data exclidsd from tese evalugons?
Were inlerpolations conducted using the transformed andfor normalized concentration dataT
[n general, we will alzo need the interpolation shape files and underlying attribute data,

Page 10, Table 4-1: Why was a (issue concentration of 1000 pgkg ww chosen? The rodel
should perform well af rigk based concentrations at a risk range of 107 to 107, a3 this is the
likely nisk range where the effactiveness of remedial actions will be evaluated.

Page 12, Section 4.22.5, Arnot and Gobas (2004), first |:I-II'IEI.'H|J|I:[I]. sectiom: In the first

" sentence, reference is made ta the SETAC Suppleynental Archives 51 and 52 to support e

14.

1T

statement that there bave heen improvements ta data availability for model parsneterizatian,
We have printad oul the entire supplemental data archive for this reference and it isn't ¢lenr
why these two figures were highlighted as examples. Instead, the entire archive for the paper
should be dited at the cnd of the: sautenice as follows: (Amot and Gobaz, 2004 SETAC
Supplemental Date Archive, Jtem ETC-23-10-002; hitp:/iete allenpregs com).

Page 11, Section 4.2.3, QEA Model: Generzlly, it seemns that the QEA model description is
given short shrift in this memo. This isn't entirely surprising since the Gobas & Amot model
is the one being proposed for use on the TDW, Neyertheless, the seetion describing the QEA
rnodel end comparing i1 to Gobas-type models should be revized and expanded for the final
deliverzble tp make it more explanatory (since a trangparent and thorouph comparison of the
two models 13 the point of this section). For example, please clarify the companiaon bebween
the two models made in the 2 sentence of this section {...the QEA model simulates shergy
transfer while the Gobas-type models use chemical concentration. ..™). What iz a zsimulation
of energy transber and whal is gamed by thus approach? What docs the Gobas-type model
simulare? The Aenot-Cobas version of the model includes kinatic sub-models i is i1 sill
considered a steady state model? Can it, like the QEA model, be tied to a fate and transport
mide] and num in succeszive time steps? What does QEA atand for and is it run as an Excel
spread sheet? Barically, this section should present the information that is then summarized
in sertion 4.3 25 the basia for the decision on which model 0 052, O would be helpful to have
a matrix comparing the varigus advantages and disadvantapes of all models wilh regards to
satisfying prediction needs for the LDW project  The provided text dogsn™ pemit such e

Pape 14, Sectipn 4.3, Selected Food Weh Model: Bagsed on the information presented in the
preceding seciion for the QEAmudEI it isn"t at all clear why the Amori{Fohas model ﬂhemg
sclected. It's not that the agencies have a problem with the selection. R.ﬂﬂler, Wwe are
concttned about the justification given here having little basis in a comparizon of the
strengihs/weaknesses on the models. Text added Lo address the previous comment will help
0 elucidate and clanify differences between the two models that should make the selection
decision more trangparent and logical. [n addition, the text in this sectiom ghauld he revised
to heghlight the unique qualities of the Amnot &Cobas model that make it the better too! for
this project.
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18,

Page 15, Section 4.1.1, Parameter uncerininty can he systematically quantified; Please
provide a refermnce for the 3an Francisco Bay application of this model {e.g., Gobas and
Wilcockson, 2003).

19. Page 16, Section 4.3.1, flrst paragraph: Clarify whether the prehmmarjr human health sk

estimates involved any food web modeling.

20, Pape 17, Section 4.3.%, Applicatdon and performance of Gobas meodels: it would be

21,

22,

edpfial 1o add texit to this section discussing the iszues, problems, and limitations that wers
enpountered ia the application of the Amot/Gobas model to these sites. The sites digeussed
are all very large and very contaminated relative to the LDW. Could that have any effect on
the relative accuracy of mwde] predictions?

Page 17, Sectom 4.3.2, Footnote 4: Although we agree at this time that there is no plan o
use the FWM to predict marnmal, bird, o cgg tissue consénitrations, once we have &
functional food web model, WHmE}’jﬂNﬂj’ﬁnﬂmﬂltWﬂﬂlﬂhtmﬁﬂtﬂmlﬂmsﬂ'ﬂdﬂﬂf
various remedial scenarios on mammel, bind, of egg tistue concentrations,

Page 18, Section %.0, Taldes 5-1 and 5-2: These wo tables are not sufficiently detailed nor

accompanied by explanatory text to be useful for the reader for comparison to the site-
specific and model parameters in the Amot and Gobas (2004) paper. In fact, when you do
compare them to Table 2 of Arnot & Gobas (2004), there appear to be many model
paramneters which aren’t inclwded in the Wind Ward Meme (2.5, fTeely dissolved chemical
cancentcation in pore water Cwo p, bioavailable solute fraction g, gill and dietacy uptake ate
constants by and kn, gill uptake effidiency E., and gill ventilation rate £3,).

It would be helpful distinguish between those pammeters that will be site-gpecific, thase that
will be derived from the literature [either as constants or specics-specific values), and those
that will be estimated weing site-medifie atdior iterature values wiing aliométnic and other
published relatiomships (2. ki, kg, 9. Ew . and G,}. Perhaps that could be accomplished by
adding an additional teble?

For each of the zite~specific and literature-based pararneters described in these tables, please
add a column indicating the parameter name (6.&. Cwio 100 tatal chomical concemtration in
waler column; vyg for lipid fraction of the organisms ¢le,) as specified in Tables | and 2 of
Amol & Oobas (2004). This will facilitate comparizon between the hwo papers.

Where will site- and spmu‘:i—apmﬁn measurements of the non-lipid organic matter fraction
of an organism come fom?

Tahle 5-1 indicates that the concentration of particulate otganic cerbon in the water column
will be estimated by subtracting measured concentrations of dissolved organic carbon
{assuing DOC will be measured?) from total organic carbon., Do you mean TOC values
from zediments or total organic carbon measurements in water samples?



23. Page 23, Figure 3-1: Should there be a line betoreen POC and truly dissolved chemicals?
24 Page 24, Flgnre 3-2: Do any of the receptors consime phytoplankton?

25, Fagre 24 — 26, Flgures 3-2 — 3-5: Please add incidental 9ediment ingestion by ROCs 10 hese
figores {and let us know how you plan to deal wilh this in the model).

King Cownty Questlons relalive to diszolved concentration estimates of PCBs

1, KC modelers at the meeting we had a couple of years apo stated that modeled surface water
concentrations (freely dissclved) in the LDW were over-predicted. How do they kmow this?

2. 'What W) data docs LDWG intend to wse in the FWW? Measwed or modcied data?

3. For KL W{) data that LD'WG proposes to usg in the FWM, please provide the following
information at our 10¢18 meeting:

+ numberflocation’'dates of samples {please provide specific location iInfinmation, ¢.5..
distance from owtfall, depth in water column, water depih at sampling location)
paramcters sampled, sampling and analytical methods, and detection linnits
dateaocationspacanmelers for any upcoming satmpling
how input # and variability are derived
cxplain whether the ongoing sampling helps dezcribe year 1o vear andfor seasonal

 variahility?

4. How were 3PMD valucs tranzlated inte WO values? Are more SPMD deployments planned
or g 'we only alking about a single sampling evemt from sfuly sprng? I 50, how relévant
are these data for summerfow flow PCB coneentrations throughout the lower Duwamigh?

5. For freely dissolved conceniations, what are he estimated constraints around the values that
you s'::lt:ct?

R:f:rm:ﬂ

Arnot JA and Guobws FAPC. 2004, A food web bicaccumulation model for urgam:: chemicals in
gquatic =cosystems. Environ Toxicol Chem. 23:2343-2355,

Thibodeaux LT and Bierman YL 2003. The bioturbation driven chemical release
process. Environmental Science and Technology, Julyl, 253A-258A



